Compatibility of symmetric quantization of the Dirac equation in a curved space with general covariance gives a special representation of the spin connections in which their dot product with the Dirac gamma matrices becomes equal to the "covariant divergence" of the latter. Requiring that the square of the equation gives the conventional Klein-Gordon equation in a curved space results in an operator algebra for the Dirac gamma matrices that involves the "covariant derivative" connections and the Riemann-Christoffel connections. In 1+1 space-time with static metric, we obtain exact solutions of this Dirac equation model for some examples. We also formulate the interacting theory of the model with various coupling modes and solve it in the same space for a given potential configuration.
I. INTRODUCTION AND FORMULATION
Recently [1] , we have shown that unambiguous symmetric quantization of the Dirac wave operator, p 
where { } 
where we have adopted the relativistic units 1 c    . It is rather conceivable that the relation 
where   
where
In the conventional Dirac equation, writing the spin connections as the most general decomposition in terms of the Dirac gamma matrices [3] , one can show that the Riemann-Christoffel connections and the spin connections are related as follows [4] [ , ] 0
Compatibility of this relation with the matrix operator algebra (5a) gives a trivial representation of the spin connections as
which is a set of functions rather than matrices. This supports our speculation below Eq. (2). In the following section, we will assert this conclusion by example. Thus, the matrix nature of  is in the linear combination of the gamma matrices and their space-time divergence not in the spin connections. Now, the matrix operator algebra (5) together with the metric equation { , } 2g
1 constitute stringent requirements that pin down the representation of the Dirac gamma matrices and might avoid the non-uniqueness problem in writing the Dirac equation in a curved space [5] .
It is worth noting that the Dirac equation model introduced here differs from the one proposed in [1] by two particulars. First, in the introduction of the projections (or connections) { }   that were missing from the model in [1] . Second, the square of the equation in [1] does not give the conventional Klein-Gordon equation (4) but rather its canonical version where there is no first order derivatives. In the following section, we formulate our model in 1+1 space-time with static metric followed, in section III, by sample solutions of the model in the same space. In section IV, we introduce interaction by coupling the Dirac particle to various potentials and obtain an exact solution in this space for a given set of potentials.
where the prime stands for the derivative with respect to x. Moreover, with G
In Eq. (5a), we substitute these { } G  , the matrix
  and the Dirac gamma matrices given in (9). As a result, we obtain
Now, with g        and { } g  being elements of the inverse of the metric tensor, we obtain
Using these findings, we can write the matrix  in the Dirac equation model (3) as
Therefore, we must conclude that in 1+1 space-time with static metric the model is  independent. However, this conclusion cannot be generalized to time-dependent metric or to other dimensional spaces. This is because in the matrix operator algebra (5) the term     is not identically zero for all representations of the gamma matrices.
Substituting from the results above in Eq. (5b) leads to the following two conditions:
 is a constant of inverse length dimension, say .
, which means that both ratios are the same function, say f(x). Hence, for a given f(x) with an inverse square length dimension, the functions a(x) and b(x) are the two independent solutions of the following second order differential equation
(17) At this point, the formulation of the problem in 1+1 space-time with static metric is complete with the following steps:
(i) Given an appropriate function f(x), obtain two independent solutions of Eq. (3) gives the following matrix wave equation
which could be rewritten as follows
in this equation will remove the last term inside the square bracket. If we also multiply from left by the constant matrix  
where 
Solving this equation for the two coupled components of the spinor wavefunction,   ,
shows that both satisfy the following simple second order differential equation
Moreover, the two components are relates as follows
We should now make the following four remarks about the solution. First, the effective mass of the spinor particle increases from m in flat space to  . Now, in the flat space limit, we should expect that X    or that one of them is infinite and the other is zero (or finite that could always be shifted to the origin). Third, the solution is the product of a (growing or decaying) exponential , where  is the amplitude "decay parameter" which is a positive function of the energy and reads as follows 22), we obtain the positive energy subspace as linear combination of the following two spinor wavefunctions for 0 y   : 
where A  and B  are four independent normalization constants. On the other hand, the negative energy solution subspace is a linear combination of the following: 
where the signs also correspond to 0 y   . Since the Dirac equation is first order in the derivatives, then continuity is satisfied just by matching the solutions at the origin. That is, we require 
III. EXAMPLES IN THE FREE CASE
In this section, we obtain the two-component wavefunction for a spinor particle in 1+1 space-time with static metric influenced only by the gravitational background without coupling to any external potential. We present two examples of curved spaces where each one corresponds to a given function f(x) that leads to a(x) and b(x) as solutions of Eq. (17). The constraints stated in point (ii) below Eq. (17) lead to specific realizations of these two functions by restricting and/or fixing their associated parameters. Using a(x) and b(x) of the given problem, we compute the characteristic functions y(x) and q(x). Next, we solve Eq. 
On the other hand, the negative energy solution subspace is obtained by substitution in Eq. (27b) giving the associated spinor wavefunction for 0 x   as a linear combination of the following: and  as k  , where  is a dimensionless positive parameter, we obtain
The boundaries of configuration space, which is obtained as solutions of the equation 00 ( ) 0 g x  , gives 
and with 0 0 a  we associate the top (bottom) signs in formula (30) for a(x) with 0 x  ( 0 x  ) (i.e., with 0 x   ) [7] . Consequently, we obtain Figure 3 is a plot of the positive energy probability density for a given set of physical parameters and several energies. Note that in the limit 0   , the solution in this subsection becomes equal to that in the previous subsection where f(x) = 0. Moreover, if f(x) were equal to a negative rather than positive constant, then the functions a(x) and b(x) will be written in terms of trigonometric rather than hyperbolic functions.
We end this section by making the following two remarks about possible ways of obtaining the model functions a(x) and b(x). First, it is interesting to note that Eq. (17) is identical to the Schrödinger equation in ordinary one-dimensional quantum mechanics for a potential function 
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IV. THE MODEL WITH INTERACTION
We couple the Dirac spinor to the most general time-independent potentials in 1+1 space-time. These include scalar, pseudo-scalar, and vector potential couplings, which could be accomplished by the following replacements in the free Dirac equation (3): 
where y(x) is defined as above 1   . The x-axis was scaled by the boundary value X and, for better presentation, the plots were scaled to bring their maxima to almost the same height. 
